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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an optoelectronic integrated 
element, which is adaptive to optical interconnection and reducible 
in power consumption and cost. 

SOLUTION: This optoelectronic integrated device 6 has, in the 
same package, an electronic integrated device bare chip and optical 
device chips 8 and 9 which perform at least a part of the input and 
output of signals to and from the electronic integrated device bare 
chip and its element by using light signals. A drive circuit which 
controls the optical devices 8 and 9 is also integrated in the same 
package, together vyith a wiring means between the optical devices 



8 and 9. 
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U-H4 STfr/^oTl^^ (S4 (b) (^©rSTflO 
U-H4 3«5t^^ 4 6. 4 7 (7)affi^JK;&toT(.^ 
S*^, ®^;5:-f >::^-U-KfS:/U— h4 S^aViTA 
>y3i^-;H 0 ^hS^^oTV^-S) . 4 2friBGA®^^ 
«jaT'2>7'lx-h4 >:^-'J-H4 3 ^r^^-T-S 

fc«^)CZ)^J^T»Sjl>^ fie«tt<DA«^^A 1 203^ Al 

h4 0^:-f >:^-U-H4 3{cS^^LT(/^'5 «>::h- 

U-H4 3^i^E^c^^^p«^ra^Bt^Tafe^"e^.^feo, 

(.^Tt^i^o S i -L S I 4 1 <h'&J^4 2 ^:<7)FB^^iS4 
(a) Tti^Ffl{cfcj:oTl.^^7&^, :iZ.\zmmf^E^m^ 
iiA/THi?)Tfe<l:(^io ^fc. L S I aS«a[<^/S:ii>fC« 
Jig4 4T-^C0^®^HJ?)Tt^^^o S i -L S I 4 143.^ 
tJ^^^-f4 6, 4 7:0^6(O|gi«^— xyw— h4 0^^ 

>5 9 ^^-T^yi/- h 4 o±tci^«~rnfri 

[0 0 44] it-f Xt^, fi«J;^tJ. S i - L S I 4 1 <7)gp 

^f)^ 1 c mgg. S i - L S I 4 1 h^M'f'A 6.47 

[0 0 4 5] — 7t^^4 6. 4 7<Dffl5ii^-Xrfe-5;(>^ 

#jii7^i^-h4 9, ffiSi5S3tm^4 7, ^mtfn-:fv 

y;5:<!:) 5 07^^04 (b) (O^of^m^XT.^ ^ ^ 

[0 0 4 6] Z.(D-b&'fV—hA9ti^'^m.A2(Dm^\Z 
mm^n^^^^\Z. TABt— 0<^ffiffi5 5*5<*: 
r/'&J^:/U~h4 9^ffi(^*3i«1i:?&t, ^^^J^*4 8^T 

^f^BT'S-l' >:^-U - K 4 3 <h«^&<)tC,^^$nTl> 

TABx-:/5 0*5J;D^:^;n*— yi/— h 5 1 <^#a 
M7t^^JC^;^C'5a$^>tCtS^5 7;^^'|^tt^nT:feO, 3t 

3t^^«^ffloS0jyi/- h^^*ffics:)ii^nrc*) COT' feet 

i^^o ^^^4 6, 4 7'\c7)aSitaA^Ji«/£B3Jtjnti, ^ 

«ffi5 3 (hTABT—yS Oc^U >>/iKS® 5 4 ^KO 
^^it, BB^5 6€:n^LT&^3tgB5 2. 
\znvxnhL\znfi^oz.hti^'X:^^. 

[0 0 4 7] Z.Z.X. h49> bl^^UTAB 

5=— Oc^^t}ti>tm^Oia&tiOfc*tcSie®<435>^ 
iSi^ifeCO;^^^^ b<. T^lx— h4 9. 5 1 «^JS;^^A 1 

aOa-tr^^u/^^^M. T aBt"— ^ 5 0 tiA 1 2 O 3 
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^^4 7 LTti^3tSS^<^At^^®^^l/— tf^ffl(/> 

l/>X75:btffc<Eca*T3t«iRK4<!:<7)3t 

[0 0 4 8] iiS. ffi14@^^tr*lg 
gg^DB R (Distributed Bragg R 
e f 1 e c t o r) ^ ^— Tit> H-f ^y^Ly^ffijg^n 

i^^^of^w^mi^^m^\.rz%<Dx*$>r). mA (b) 

7^7 (DmnA7X^'r^O\zmmZ2:kjtTV^i\LX^^o 
Z. Z.X\t.. G a A s Sffi±(C A 1 A s /A 1 G a A s ^ 
S^Xt!^ ^ — ^^fib. G a A s /A 1 G a A s CD^ 
fi«^#F»ttg^^::>8 3 0 nm«(DS^5t ^ 

[0 0 4 9] ^cD^^, *il«ffifi:^y-hMc;fS:D. 3fi 

<7) M 5^ 7t 1/ - 1f ^ K » T ^ i6 (7) E / O ^ M 3P m ^ 
^S7 (b) (c^To L S I 4 1 (D^*^e(7)®gic:'::);5: 

20 \zcMosn-jy7'iyn—^7 ifi^m^^nx^^^o 

\^\z. bf>^m-r;5^*:)OJC®5S?tl^-if 7 2TE/0^ 
ffifflUfeffi^Ttl^— tffiL^(<>ffl7!?^iKj ImA, 10 0m 

^mtim(Dm\^mm\t3mAt.i^n\zi&\,^(Dx. 

COtg:f3Ta[ft-r'&C^7&^T#'5o ffi^TtW— 9-'7 2JC3 
mA<^ll8ft^df£'ri:^(D»if^mffit**5 2. ^VX$>^rz 
db. 3. 3 V-CMOS 7 K^i^'&tCtiB^JJginRchL 
T. (3. 3-2. 5) /3 X 1 0 ~ 3 = 2 6 7 QOffi 

*i^»Am«i:iio :i(Dt&^R\t. 0 4 (b) fcisfrt 

-STAB 5 0 (DSH^ 5 6 fcjf A ( 5 8 T^T) 

T^)&\ >:^-U-F4 3 4'tcjf A (^0*) Tntf 

m^^x^x. mmit\z\tM^t^^^. 

[0 0 5 0] cntC^^LT. ^7 (a) <D^o\zrJ — 
Kzi^>5^-r ytcTtlfrfCMOS 7 1 cOn^-v^^KJ^A 

U^yh/O^^^o ^(Dfz^. ^mMX\t. m^^U—'^'CD 
n ^ U T n fflij ^a® ij-SI-r ^ 7 y - H 3 

[0 0 5 1] ms\t. mmito^fzisb. 2m(D^<Dm^^ 

if<D7l/-f <^»f®^^bT(^^^o mS (a) tc::fet.^ 
T. n-GaAsSS6 0±{C, X^y ^A h >y 
-Sn-AlAsM (^0^) . ziyi$^{7 hm^U^n- 
GaAs (^0^) ^r^KgUTA^^. n-AlAs/A 
1 G a A s ^SK^ ^— 6 1 , T>H — ycOGaAs/ 
5^? A 1 GaAs*SST#^Stt^<i:A 1 GaAsgi^^^) 
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1 &m^mSSm 6 2 . p-A 1 A s/A 1 G a A s 

[0 0 5 2] 'A\Z. 05 (b) tCiit^^T. ^J^T^U- h 
u S n/N>y{CJ:oT(CS^LT?&^^>, G a A s 6 

o^mm^j:wt^^x,^y^>^\z^om^'r^. z.<d 

T^O. G a A sSS6 0±tCj5gSUTfe^A 1 A s a 

C 1 iCcfcoTA 1 As«^^*LT^^— 6 l^TSfC 
fiK:^LTVi^G a A s a^Sm^-tt'^o m^^X. 05 

(c) (c^si^T, ssjcsmuTi^s^^-ge lo^ 

iJ/LT4^^^6 S^fl^figb. nffliJ(D«®5 3$^gB5 2 

[0 0 5 3] :!k\z. ^B;^ a*— y 1/— h 5 l 5 4 

##TAB^-y5 0^fiiSO#frtT7^C5 7 ^rH^ti^feO 
OttS5 4^ffi!fi!3tU-lf4 7(7)«S5 3I^.^^^«0 

Au S nt^^fcVJ:<HTa«'r'5o T-5<h, m^^7f)^^ 

[0 0 5 4] ^fe. ^m:^^fko:>^^<Dm^^x. 06cOck 

V A^mf)^^\h^m^M\zf^'Dx^^^o 06 (a) \z^^^ 

X. 05 (a) O^^tl^ltJCffi^^tV-ifMjg^f^® 

[0 0 5 5] 06 (b) \Z^\^^X. 05 (b) c^S^i: 
I^^JCGaAsSSe 0:$:^*bT«®5 3 ^J^fiE-T 

^LT. •&J^:/I/"h4 9tCTAB7=— ^5 O^ftS 
0ftttTTABy^-:/±COttS5 4 I/— 1f COffiS 5 3 

[0 0 5 6] 06 (c) \Z^\^^Xs 5^:^^XS6 9^ 

J:^^^. GaAsS«6 0$:^4UJt«!«T«. lf 
^^^li^it^^figa7^^2 0<D«ig4*4 9. 5 1fC-tj-> 
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[0 0 5 7] hZ.^X. ffiS^7t^^^LT^3ty'1':^ 
-H^ffifflf-SCl^feT^^d^ lftfP«S5«3 OmAS 

^ nu^(DJi^t^»£,m\zf^^. ^fc. ffi^S3tm^tco 

TVi^o xtf^^i/^;i/fiES:fe<^i;ffi^yD-trx^^fT 

LTGaAsOp i n«iig^ff S LTt^^^o tjfsffrdis i 
^ I n G a A s T'bJct'^o 

[0 0 5 8] ^/t. 1^±T«8 3 0 nm^cO0il^^b;t 
7^^ te<7)Sfi^. -r^Si^^-fe I nGaAs JCcfc^O. 9 8 
MmS^I nGaAs PtCcfcS 1. 3 um^ySi^iXh^ 

[0 0 5 9] im2mmm] ^^miz^^m2(Dmmm 

itt. ms<D<i:o\z^mTmmmi's icD^mi^s 2. s 
3<Dytxmti^^mm.mms.mmwL\zM\^xmm:^\^\z 

ff:^oh(DX$>^. ^(Dfzi^. 3t«iSK8 6JC«08 

(b) (D^o\z4 sm^^-s s^mnx. ^mm^mm 
mummzxmmi^s 7d^^ie^Lfc7tti7K¥;^r^fc^ 

^iStS8 6$gSU. *¥;^r6]{c>t^&K8 esresb 

B8 O^L'Tl^'So 
[0 0 6 0] —^j. ^-xyU-h7±{C?^^£^tl^c^ 

ii^*«^^8i«. 08 (a) <D^o\z^^mznm. 

«CSP:Chip Size Package) ^(C 

r^-Dx^o. mmmzm^m^s 2:^^t^Siytm^s 3 
30 2. s 3\z\ts ytAmiJ(Drcisb<Df&^n^:^/'^—':fu— 
{±:;^\tmmmm^mmx$>D. -^jiyy^^ >x^m 

^8 2. S 3^yt^^^mS 0(DXttiM^S 7 ^(D&im'^ 

t:>itf)^X^^<i:v^zf3i'DXi^^^o ^mr:>m.n.MU 

mm i(Dmm 3^:^- JIT i oxi^m^it^^m^ 
mmm^ s i <omm\t. ^mmm so<Dm^ mioo 

3<Dm<kDmuttii^rzmm\zr^-:^xi^^o tiAyfc/j^-ji^ 

40 ^:f)m2 0 iim\Zt^^(r>X. ^ CO^SM^ 8 5 <7)S $ ^ 
1 0 0/im^T'5><t:7t^T-8 2, 8 3 (hAtBS^SS 8 7 (7> 
SESItS2 0 iim\Zfs.^^ 

[0 0 6 1] z.(D^of^ytm^^mm^<D^w^t^2^ 
<z)«iis^. 0 9*3«fci/0 1 o<?)»rS0(c^To m^o^m 
mx\^. w,i^mmtnm\z. 
s^§7t^^9 7ti. -^m-fu-h^ 2±.\z^mmm 

{^ti\t.-(>^—^)-\^m<om^tmt^xs i - Ls I 
9 0fcSi^^n^) ^mmi^xmm^n. ^xmrntm 

mzX^^^O\Z^-7sZfV— h 9 1 lCfliSDf*frte>nT 
50 V^-So -f >:^-U-H9 3T3tS^9 7, 98<D5)'g|® 
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S i - L S I 9 0 ^(Dmm^ff^K ti)\—^V— h 
9 9 lC«l6cg6 10 0 ^r^frtTfeSo EiSSffi 1 ^<0«« 

&® 9 6 T*?^^bfc^j^<o±fcEe$n, imm 9 6 

ic5gj^^nfcx;u-*:— 0 iSt^utls i 9 
0 ^:fi^fc^-^^-;^9 5oE^^^fT;^^nT(/^^o 

<>:f-U-F 9 3C0ffiSOfci6«Cf6i&H9 6CDJ10d^ 

[0 0 6 2] — 010 (D^itTt^> S i - L S I 1 

0 2 (C«^lHl8S<Z>?S:(.^®«E^^jaa5t3Kfrj-T*3^, L S 

1 1 0 2(7)^7^^yy (y-r;^) -hJCit^Tt^^ 9 7, 
9 8^II^LT, 'J-H^;^j:< bXV^^o SI 
0 (a) {Cfct^^T. 0 9<hl^i:i?^T^"rt>cOJi|^— « 

-h9 9cojgjt^> ^-xyu— h 9 1 tcai5 0f^frte)nAc 

«igfls: 1 0 3 TffiS^n. l&ig^S 9 6 <Z)jl 0 tifijflg 1 0 

[0 0 6 3] COig^, SIO (b) (C^b>^t£;feS<^ 
cfc'5fC. S i -LS I 1 0 2_h{C?t«^ffii<lfflcDfl;ffiffi 

^1 0 5 ^J^fiKLT^^^, Tt^^^ffiMKlT^^J:^ 

tc^^^^«S 5 4 chSffiiH^ 1 0 5 dt:7 u 

SLT*^o ^^-C, tf 9 8^iSl^j5g0iJ<D 

0 6'T'^bfc:^ffiTf^^$nT(/^^ (010 (b) 

i^^T, 0 6 <hi^i;?j^T^-r^><7)«i^-«tga6*^c:<h 

^^-T) o fc;t*L, 010 (b) -efi, #a«ffi6 5t> 

7t^^4'icx;u-7^-;i/SH^ 1 o 8 ^j^^LTl^UBfc 

BtOtHUT. Sffil 0 7 ^?^^(SiLT*^o Cl'^LT. :^ 
e>3fe^^^S i Sffil 0 2±tC||^r^c:<^:T% 

[0 0 6 4] m^itv-^<r>mmmt.u^n 

LS I 1 0 2 <hcoi»T^(^Kia;&^^> 09O«ii;5^^1 
[0 0 6 5] [m3llJS«S|] 

icDp^ffiJC^^iSKS 6S:i#-P^E«|gl 9 3. 194 
^ISttT, 8 1 ^rPSSII^-rs^jaJT* 

^•5, EJSS«[1-^)K«^^«S^^8 1 <7)«}jS;«m 1 ^ 
SSfiHj^^2lliS0^J<hR^T*O, l^i:ClflE^Jt'3gP5j^{C 

[0 0 6 6] *IIIS0yT4#®W3a:;ii:«, ^ffi^hSfficO 
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7tE«l;&^0 1 2 (^^cfcoJcS^EiSSS l (clStt e>n>^cX 

1 9 1 ^itx^'Z^ux^z.hi'^^ 

7tS^^l®^^8 l;&^^^ffilt^n;^C7¥:?&^±g57tE^ 
g 1 9 3 19 2 LTKX;i/-3f:-;U 19 1 

«rftfrtT. TgB3tffijB^l 9 4JC^frte>nfc4 5S^^ 
— 1 9 0 fCj:oT7t®SK8 6 iCie^-T-g) C <h:^^T# 

J5:^SP«1TfeJ:i^L. «SK 1 9 2 (DnTgchl^U^S 
^11^6i>i^;^*t>c^T^.^^^^o XJU^-t^:— JH 9 l (Dg^ 
10 10 0 MmieS^{CLT43frttf. mmE«ISffilcOiP$;^t 
5 mmgffi T S <i: ^ UlSf « tc ci: ^ 

[0 0 6 7] CC0cfc'5^j:«igfC-r'5Ci:JCcfcD, EiBc^ 

taS^COMCM (Multi-Chip-Modul 
e) #-F^ffitt"r-5C:i:3&t-c^So 

[0 0 6 8] ±|Bco^ite0fjT^^. «mE^«fe^7feE^ 

±JC$e>{c^Sm«E^g^^*^<i:(.^3, ^mE«IS^ 
[0 0 6 9] ^/^c. 3t«T«S^^C07t^T<7>3tC0AI±l 

[0 0 7 0] ^fz.. itWf^%mM^(T:>nv^—V(^^W< 

P(Quad Flat Package), DIP 
(Dual In— 1 ine Package) t^^$> 

izxDLs im^cD^mmLrzm^^vrzf)^. csp^ 
±(o^mmmmm^m^^x3'A7zhs i ^m^\.rzh<D 

[0 0 7 1] 

nt^orzi^(Di.s lu.E^o/'E. Eyo^^ui^m— 

[0 1] mi\t:^^m\z^^^immmo^^m'f'mmm 
'f'L^mm.mmsimm^<D6^mi.rz^m(o^mmx$> 

50 So 
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[m4] m4\t^^m\z^^^immM(D^mi^mmm 

f-comW (a) ioJ:Zfytmir^6^(Om^ (b) Sr^T 
[0 7] 0 7Ji*5£WfCi:^)t®^^Sm^O^>t^^ 

^ IS ift -r ^ :^ ^ ^ ij^ 0j -r ^ 0 T ^ o 
[08] ms\t:^mM\z^^m2mmm(Dytm'f-mmm 

[09] 09ti*5!0Jtc<i:^m2llffi0ijcO7t«^m«^ 
^ 1 <7)«fiK0!j(7)Br®0T*^o 

[0 10] 01 O^i2^5g0Jt::J:^^2^j5S0?iJO7tfll^ft 
«^^C0m2O«^£etjTa&^ffil«^U-if<i:LS I €r[l 
--S«±(cESb;^c«fiK(D»rS0i5ci:3Df®^3tl/-ifgK 

[011] 01 ni*^^fcj:^^3^ififi?yc?)7tfi^m 

«^^<t:5tm5lS«Ej^S«<7)5J^l8L;^c:4*ffic^^^0T 
[012] 01 2«*5iqa^Cci:^ll3llSfifiHJ(7)^«m^g 

S <7) 7t E ^ CO CHj ^ ift 0j -r ^ ae) <^ ®f S 0 T * ^ o 
[0 13] 0 1 3«ll 1 oiS*^J^i5^0J-r'l>0T'fe^o 

[014] 01 4fim2(Z)«£*«SJ^ia^-r ^0-^*^0 
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